
144 

of observation. A t  Lynchburgh, Va., with B record of seven- 
teen years, the minimum temperature for the current month 
was 4O below the lowest reading for June, which occurred in 
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south Atlantic and e'mt Gulf states and as far south :LS 
Bermuda, Ala., on the 1st. C. M. Witcher, a t  Poilit 
Peter, Ga., reports that the effect of the frost was plainly 
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eleven years record, 12O below minimum of 1879 ; Kuoxville, 
Tenn., nineteen years record, 3O below minimum of 1878; 
Memphis, Tenn., seventeen years record, Go below minimum 

cord, 2O below minimum bf 1877; Cairo, Ill., eighteen years 
record, 4O below minimum of1877; Sli~ingfield, Ill., ten years 
record, lo below minimum of 1888; Saint Louis, Mo., nineteen 
years record, lo below minimum of 1877. At  Lava, N. Mex., 
with a record of fire years, the temperature was 3 O  below the 
minimum of 1885, and a t  Montrose, Golo., fire years record, lo 
below minimum of 1888. In  the lower lake region the abso- 
lute minimum temperature for June, for preceding years, oc- 
curred a t  most stations in 1879 ; in the Rio Grande Valley in 
1877 ; in the extreme northwest in 1588; elseffhere the periods 
of occurrence mere irregular. 

RANGES O F  TEMPERATURE. 
The greatest and least daily ranges of temperature a t  regular 

stations of the Signal Service are given 111 the table of miscel- 
laneous meteorological data. The greatest monthly ranges 
occurred in the upper Missouri valley, and in the Gila valley 
in south-central Arizona, where they exceecled 60°. From the 
Rocky Mountain and southern plateau reglons and the upper 
Missouri valley the ranges decreased towards the oceans and 
the Gulf coast. The monthly rauges were least along the 
California coast and over the southern extremity of' Florida, 
where they were less than 20°. On the Coasts of North Caro- 
lina, Rhode Island, southern Massachusetts, and along the 
north Pacific coast the ranges were less than 40°. 

Greateet. I Leaet. 

. 

The following are some of the extreme monthly ranges : 

Fort Custer, Mont ................... 
Fort Buford,Dak .................... ................... 18.0 
Fort McDowell, Ariz.. ............... 
Brock, Utah .......................... ................... 23.0 
Pueblo, Colo...  24.0 ...................... 

Frost was observed by dates during the month as follows : 
Alabama.-Bermuda, Motes, New Market, Valley Head, 1st. 
Arizona.-Belmont, 4th, 5th, 6th. COhado.-Coulter, 1st to 

,, 

FROST. 

below minimum of 1888: Keokuk, Iowa, eighteen years re- 'Hay Springs, 4th. Arevada.-carson City, 14th, 16th. New 
Han@iire.-Berlin ,Mills, 17th. Nezo York.-Canton, Ilion, 
Middleburgh, Number Four, 7% Arcade, 23d. NortJL Caro- 
ha.-Lenoir, Mount Pleasant, 1st; Highland, Ist, 2d ; Poland, 
6th. Ohio.-New Athens, 1st; Wauseon, 4th ; Greenville, 
Shauesville, Westerrille, 6th. Oregon.-Fort Klamath, 23d, 
24th. Pennsylvania.-Hed waters  of Bob's Creek, lst, 2d, 
Gth, 7th, 23d ; Dyberry, nonesdale 7th; Wellsborough, 23d, 
24th ; Philipsburgh, 24th. South &roZina.-Cedar Springs, 
1st. Tenne88ee. - Chattanooga, Fayetterille, JfcMinnville, 
Nunnelly, 1st. uttah.-Bearer, 9th, loth, 11th ; Nephi, 9th, 
10th. Vemont.-Strafford, 7th ; Coventry, East  Berkshire 
Northfield, 18th. 
du Lac, 5th ; Friendship, 22d. 

Wi8co~i~t.-WeSton, 4th ; Eml>erras, Fon d 
wYO?ning.-Cheyenne, 11th. 

TEMPERATURE O F  WATER. 
The following t,able shows the maximum, minimum, and 

mean water temperature a,s observed a t  the harbors of the 
sereral stat,ions j the monthly range of water temperature; 
and the mean temperature of the air for June, 1889: - 

I 'rempernturo nt bottom. I &rean tern- 

Stations. 
perature 
of air ~t 

Xax.  ' Min. krnge.  Monthly the ata- 
I I , I I mean. 1 tion. 

Boston, ninsH ......................... I 
Canby, Fort, Wwh .................... I 
Cedar Keys, Pla ...................... I 

l o  

63.0 54.8 
67.5 58.0 

Charleatin -8. C ...................... 83.2 76.0 
Eastport, M e  ......................... 47.4 42.6 

Nnntuckot, Masa ..................... ss. 0 
New York City ....................... 8:: 58.4 

Portland, Oregon 

90.1 73.1 

Gnlveston Tex ....................... 75.0 
Key Wrrt: Fla ........................ :z:; 76.0 

~ensaco ln ,  Fla 2:; g:; j ........................ ..................... 
I - i -. __ . - 

- 
PRECIPITATION (expressed in inches and hundredths). 

The distributiou of precipitation over the United States and miscellaneous meteorological data the total precipitation and 
Canada for June, 1889, as determined from the reports of I the departure from the normal are given for each Signal SOP 
over 2,000 stations, is exhibited on chart iii. I n  the table of1 vice station. The figures 0PI)OSite the names of the geograph' 

I 
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ical districts in the columns for precipitation aiid departurc 
from the normal show, respectively, tlio averages for tlie sev 
era1 districts. The normal for any district may be found b j  
adding the departure to the current mean when the precil)ita 
tion is below tlio normal aud subtracting when above. 

In  June, 1889, the precipitation was groatest in areas cover 
ing north-central New Pork, north-contra1 Ponusylvania, cen. 
tral and east-central North Carolina, central Florida, north. 
central Mississippi, south-central and central Illinois, eastorii 
and central Tex<as, and from e'wtorn Louisiana to northeast- 
ern Texas, where i t  exceeded ton inches. The only regular 
stations of the Signal Service reporting rainfall to exceed ten 
inclios ware Charlotte, Hatter,as, and Raleigh, N. C., and 
Titiisrille, Fla., where 10.54, 11.91, 10.44, and 11.62 inches, 
respectiroly, were recorded. At stations within an area ex- 
tending from tlio Gila Valley in southwestern Arizona north- 
westward to tho California coast, betmeeu about latitude N. 
350 to si0, no precipitation mas reported. Over a greater part 
of the plateau regions less than one-half inch fell. On the 
Pacific coast the precipitation was greatest from the mouth of 
the Columbia River northward aloug the coast of Washington 
Territory, where, at stations, i t  exceeded two inches. 

The precipitation for June, 1889, was generally above the 
normal from t h e  west Gulf states enstward to the south At- 
lantic states, and thence northward to the lower lake region, 
and northeastward to the Canadian Maritime Provinces, ex- 
cept at stations along tlie immediate Gulf coast from Qalres. 
ton, Tex., eastward, within an elongated area extending froin 
Wilmiugton, N. C., to Augusta, GR., along the New Jersey and 
soiith New England coasts, aud at stations on the coasts of 
Nova Scotia and New Bruuswick. The rainfall was also above 
the arerage for the month in the central parts of the upper 
lake region, over tlie middle eastern slope of tho Rocky Moun- 
taius, a t  stations in soutliern New Mexico and southeastern 
Arizona, in the Sacramento Valley, and a t  San Diego, Cal. 
In  other districts the precipitation was generally below the 
normal. The greatest departures abore t h e  normal precipits- 
tion occurred in ewtern and southwestern North Carolina, 
along the soutlieastern shore of Lake Oiitario, and in west- 
central Mississippi, where they exceeded five inches, and 
amounted to 7.27. 6.64, 5.95, aud 5.59 inches at Hattoras, N. 
C., Oswego, N. Y., Charlotto, N. C., and Vicksburg, Miss., re- 
spectively. The most marked departtiros below the normal 
precipitation were rioted in northern Minnesota and in the 
valley of the Red River of the north, where t1ie.y were more 
than three inches. The deficiencies exceed two inches from 
hZiiinesota westward over the northern portion of Dakota and 
the ceiitral and northern parts of Montana, in northern Mis- 
souri ;bud adjoining parts of Missouri, Iowa, and Illinois, at 
Clewland and Saudusky, Ohio, and on the extreme west coast 
of Florida. 

I u  districts where the precipitation was in excess tlie aver- 
age percentages above the normal wore about as follows : New 
E n g ~ a n ( ~ ,  2 per cent.; middle Atlantic states, 25 per ceut.; 
~011th Atlantic states, 51 per cent. ; Florida peninsula, 7 per 
cent. ; east Gulf states 8 por cent. ; west Gulf states, 46 per 
cent.;.Rio Graude Valiey, 41 per cent.; Ohio Valley, 16 per 
cent. j lower lakes, 24 per cent. ; middlo eastern slopo of the 
Rocky Mountains, 4 per ceut. ; and southeastern slope of the 
Rocky Mountains, 35 per cent. I n  districts whero tlie pre- 
cipitation was below the uormal the porcentages of the normal 
Precipitation was about as follows: upper lakes, 92 per cent.; 
extreme northwest, 33 per cent. ; uppor Mississippi valley, 85 
Per cent.; Missouri Valley, 59 per cent. ; northern slope of the 
Rocky Mountains, 50 per cent. ; southern plateau region, GO per 
cent. j middle plateau region, 21 per cent. ; nortliern plateau 
%iou, 34 per cent.; north Pacific coast, 61 per cent.; middlo 
Pacific coast, 8G por cent. ; south Pacific coast, 50 per cent. 

111 the preceding month there was an excess of rainfall in 
New Eugland, the lower lake region, the Ohio Valley, and 
the middle Atlantic states, arid reports show that an excess 
was noted for tliose districts for the current month. In  the 
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south Atlantic and Gulf states there wits a marked deficiency 
in May, where for the current month there waa an excess of 
rainfall. Over the northern portion of the country, from Min- 
nesota westward to the Pacific coast and in the middle plateau 
and middle Pacific coast regions, the rainfall was in excess of 
the average during May, while lor June there were marked 
deficiencies in thoso districts, more especially from the Colum- 
bia Valley eastward to Minnesota, and in the middle plateau 
region. On the middle Pacific coast the rainfall in May 
averaged about three and one-half times tlie normal amount, 
whilo for the current month i t  is below tho average. The de- 
ficiency on the south Pacific coast and in the southern plateau 
region continues. 

DEVIAPIONS FROM AVERAGE PRECIPITATION. 
The following table shows for certain stations, as reported 

by volrintnry observers, (1) the average precipitation for a 
series of years; (2) tho length of record during which the ob- 
servatious have been taken and from which the average has 
been computed; (3) the total precipitation for June, 1889; 
(4) tlie departure of the curront month from the average; 
( 5 )  and t h e  extreme monthly precipitation for June during 
the period of observation and the years of occurrence : 

Stnte nnd stntion. * I  County. 

, --- - I 
I  

ATkaWU.9. 
Lead Hi l l .  .. .. . . .: 

California : 
Sncrnniento ......I 

Cohadu. 
Fort Lyon ........ 

Connecticut. I 
Middlotown . . .. ., 
Merritt's Ialnnd .I 

Georgia. I 
Forsyth. .  . . . . . . . . . 

lllinoie. I 
Peorin . .. . . . . . .. . 
Riley ... . . . . .. .. . 

Indiana. ~ 

Logansport.. . . . . .: 
Vevay ... . .. . . . . . . i 

Iowa. ' 
Crosco . . . . .. . . .. . 
nlonticollo.. .. . . . 
Lognn. .. . . . . . . . . . , 

Kansas. 1 
Lnwrenco . . . . . . . .! 

Plorida. I 

Qnrdiner . . . . . . . . . 
Mar land 1 

Cumboryand . . . . . 
Nmssacliw6tl8. I 

Amliorst .........I 

Nowburyport . . . .I 
Bomerset . . . . . . . . 
Knlnrnnzoo.. . . . . . ~ 

'IYiornville . . . . . . . 
Miinncsota. 

Minnonpolis . . . . . 
Jfonlnna. 

Fort Shnw ......., 
New Hwiipshire. 

Hnnover . . . . . . . . . 
NCW Jsrsw. ' 

Moorestowu . . . . . 
South Ornngo . . . . 

New York. 
Cooperatown .... .I 
Pnlermo . . . . . .. . . 

I North Carolina. I 
Lenoir . . . , . . . . . . .. 

Michrgan. i 

i rncllu 
Boone . . , . .. .' 5.00 
6ncmrnonto .i 0.13 

Bont .... .... .! 1.38 

Middlesex..  . 
Brevnrd . . . . . 7.24 

Monroe.. . . . .! 4.43 

I 4.7a 

Poorin. ..... ! 3.79 
McHenry . . . .I 4.17 

Cnas ......... 4.22 
Bwiteerlnnd .; 4.68 

Hownrd ..... ! 4.75 
Jones.. . .. .. . I 4.35 
Harrison ....I 5.41 

Douglns . . . . . 5 IO 
Bumner.. . . .. 4.45 

St .  Lnndry .. 5 8 a  

Konncbec ..., 3 3 1  

Allegnny ....' 3.41 

Hnmpshire .. 3.76 
Essex ....... a.Q 
Bristol ...... 3.10 

Kalnmnzoo . . ~ 4.85 
Lapeor ...... 3.99 

Honnepin.. . . 4.36 

LewisrClarke; 1.95 

I 

Grnfton .. .. . . I 3.47 

Uurlington .. 3.86 
Eases  . . . . . . . 3 4 0  

Otscgo. ... , . . I 4.20 
Oswego ... ... 3.24 

Caldwell.. . , .! i 4.16 
Ohio. 

N. Lowisburgh ..: Chnmpnlgn..' 3.93 
Wnuseon ... . ... . Fulton ... ..., 4.10 

I 
(5) Extrememonthly procip- I itntion for Julie. 

I Greatest. 

1.41 

3.34 

14. a8 

7.94 
6.30 

4.79 

3.25 

4,46 

:: 6 
9 87 

4.04 
5.57 

4.90 
,..... 
3. I O  

5.40 
4.35 
3.13 

-1.38 I 8.05 

+7.q I14.a~ 
I 

.11.18 
-0.92 ' 9.68 

+a57 18-99 
- 0 . 2 2  8.41 

I 

-1.06 (1a.Ir 
+1.1a 7.71 I 
- o . g a  11.31 

......., 6,35 

-0.31 ~ 5.64 

+ 1 . q  j l I .69  

5.94 
7.60 

8. I O  
9.14 

9.68 

4. ss 
.?. 27 

Oregon. 
Albnng ... ... ....I Linn ........ .I 1.68 
Eoln .... ... .. . ...! Polk... ... ... 1.38 

l'eennstjlvnnia. 
Dyberry . . . . . . .. . Wnyne .. . . . . 2.8 1883 
Gwm inti Hills ..I plcnr6eld ... ., 4.38 
W e i I s \ o r o ~ ~  .:.: riogn. ... ... .: 6.96 I Io 110.; ~ 4-3 .a  !17.47 I %? 
Btntcsburgh ,,.,.I Sumter . .  . . . ,' 3. a7 I 1886 

18 I 4. 24 i + I . ~ I  1 5.38 1 
17 3. I , - 0 . 6 7  , 9.85 

8 i 5.10 ' +I. 83 5.35 I 
South Car ma I 

Lcnst. 

Am't. Year. 

1.13 1 I873 
1.31 , 1867 
3.01 I886 

1.38 1 I881 
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Deviations from average precipitation-Continued. 

_- 
Tennr.s$ee. 

Austin ........... ...... 
Milnn ............. Gibson ...... 

TCZas. ! ! .  
New Ulin ........ i Austin ...... 

Vertiwnt. ' 
BLrafford .......... Orange ...... , - -  , , -  

Vir inia. ' I 1  

wwconein. I , I  1 :  
2.00 ~ -2.09 . 9.31 i 

Bird 'sdest  ....... Northampton! 3.29 i 20 25 [ T-6 . 8.15 1 I881 
Wytheville ....... Wythe ....... 3 . 8 5 ,  24 I3:oS .23 . 9.10 I 1875 

Mndison ......... i Dane ........ 4.09 

Fort  Townsend../ 0.29 1-1.27 4.10 1875 

1880 
Wuuhington. 

Frequently. 

Table of excessive precipitation, June, 1889. 

Lcnst. 

Ani't. 
- 
Inches. 

0.66 
2 . 6 6  

0. 51 

1.60 

1.00 
1.30 

1.08 

0.24 I 

I 

Alabama. I Inches. I Inches. 'Znchcs! h.  111. 

Arkamas. I , i  
Montgomery ........................................ . j  2.67 ~ 14 2.53 I 03 14 

fielena .............................................. '*.*I .. ::$ I 14 i. .....I ............ IO i ...... ! ............ 
26 

Fulton ....................................... ! . e .  . 
Hot S rings .......................................... 4.00  . 29 !......!.... ........ 
LeadRil l  ..................................... I ................ ( ......... 1 . q  i 0 45 

Armour ...................................... i ...... ..I........ I / 1.00 o So 19 
O 30 17 Onidn.. ........I.. .: :::: i... .; .: 1.00 

R ring Lnke ..................................... 3 00, 25 ' 3.00 I 1s 25 
\$ebster ............................................. I 3.90 I7 I 3.90 2 45 1 17 
Alva .......................................... i 11.81 j 17 I...... ...... ' ...... 
Archer ............................................... i 3.25 I7 I...... ......I ...... 
Fort Rnrrancw.. ..................................... i 3.13 26-27 I.. ................. .......................................... .... .... Fort  Yea&. i 3.45 ......I.. 16 I.. 
Homelnnd .................................... 1 ......... 3.75 16-17 j ..... ., ............. 
Key West ............................................. / 2.72 15-16 I...... ............. 
Live Onk ..................................... ' 10.12 . 2.50' 29 ...... ' ............ 
Mnnatee ..................................... .! 1 1 . 1 0  1 3.6 16-17 ....... j ............ 
Mnntnnzna ............................................. 3.38 15-16 i. ................. 
n1eritt.s Island ................................ 14.28 23 ~ 3.00 I 00 23 

enint Frnncis nnrrncks ................................. .................. 
Titnsville .................................... 11.62 ................ 
\'illn City .................................... 11.26 ....... ...... ..... .... 
Atlantn 
Colunibus 
Diamond .................................... 
Duck 
Newinti ...... .......... 
Snvnnnnh .................................. 

Dabla. I ........ ............................... ........... 
J'lorido. 

2-76 

.............................................. .................. 

....................................... GWTgia. 

Illinois. . Atwood ....................................... ....... .................. ............ ......................................... ........ 
............ ..... ..... 

..... 
................................... 

....... ...... ...... ...... 
................................. ...... 

I Fort Reno .......................................... 
Blnkeville .................................. !. ...... 3.00 I 8 I .................. 
Clnrinda. ...................................................... I... ..... 1.75 ' o 20 20 

Cndian Terrilory. 

lowa. 
Guthrle .............................................. 

EngleGrovo ........................................... i 2.50 i 
Fnyette ................................................ 2.93 I 8-9 j 
Grinnell ............................................... .! ................ 
Logan ................................................. 

6 j ...... 1 ............ 

DO .............................................. ...... 
. hluscntine(r) 3.50 ................................. ........ 2.62 

Atwood ...................................... ...... ............. 
Elco .......................................... ...... ....... I...... 
Emporin' ...... 
FortScot t  .................................... 1 ....,. 
Qrenoln ................. I.. .... 
Ellis 

Icamas-Continued. I kches. Inched 
Hnlstead ..................................... I. ....... 3.34 
La Hnrpo ............................................. 2.65 
Lebo ................................................. 2.90 
Marmnton.. .................. ............*...I... ..... 6.60 
~1cAlln.lter ............................................ 3.05 
Ognllnh. ............................... ..*.*..I.. ...... 2.50 
Ytockton 3.00 
Winfield 

Falinouth ................................................... 
Frunklin ............................................... ..... 
Louisville. ................................... .....*..I... .... 

.................................... 
4.69 

Alexnndria 14.58 3.79 
Bo. .............................................. 

Baton Rouge.. ........................................ 3.34 
Choneyvillc ................................... 10.19 5.90 
Convent .............................. .....*..I 10.95 2.91 

Jackson Unrrncks.. ...................... . * . e i .  ....... 2.80 
Lafayette.. ................................... 12.40 3.02 
Lake Providence ............................ ( 13.88 . 3.40 

Do .............................................. 3. 50 
Liberty Hill ................................ '0.35 ....... 
hlarksville .................................... ; 10.33 2.53 

2.86 
Do 2.76 

Iienttuliy. 

I Louisiana. 

uo ............................................... 3.02 

Crowley.. .................................... I 15.51 5.56  

Maurepns.. ............................................ 3.00 
New Orleans ................................. I . .  ...... 
Pointe h In ITnche ............................ 11.86 3.00 
Port Ertds 

Amlierst. ............................................ 2.68 

Northutnpton ................................ ....... 3.82 

Albio~i.. ............................................... 2.54 
Fort hl nckinnc. .............................. *I.. 2. .9 
Olivet ................................................ a,77 
Bnnd Uencli.. ......................... ....**..I.. ...... 2.54 

Aberdeen ............................................. / 2.50  
Bntesvillc.. ......................................... .I 2 .  so 
Uooneville.. .......................................... 3.22 
Corinth ................................................ 2.50 

Hazlrlliirst 
1iernnndo... .................................. ........ 
Lock Lcven ........................................... 
Louisvillo 
Miicon.. ............................ ......*...I... ..... 2.80 
Okolonn.. ....................... ...........*.!.**... . .! 2.60 
Itienzi.. ................................... **.I... .... .I 2.56 
Riploy ............................... .......**'..**.... I 2.60 
Vicks tiur .................................. ....... 2. so 
Writer vuyiey.. ........................... . . . . ! . . a  ..... 2. so 

Grand Pnss ................................... I . . . . . .  .. 3.73 
New Fmnkford ....................................... 4.60 

Do ............................................... 2.60 
Willow Bpriiigs ............................. .:.e.... .. 3.20 

Oalidnle ..................................... ., ........ 2.65 

nfassachuieits. 

Nnhnnt ...................................... .I. .............. 
Michigan. I 

...... 
.[ Hiaeiasippl. 

..................... ... Do 

nriasmri. 

Nei~raxka. 

NEW Jerseu. 
2.70 

2.62 

2.61 
4.25 
3.75 
2.77 
2.50 
5.00 ....... 
2.79 

Occnn City.. .............. r.. ................ .;. ....... 

IIess Ifold Stntion ............................ 12.13 

Ninoveli ...................................... I 12 .10  

i ............................................ NCW nfaico. 
Lou Limns 

New York. 

hfndisoii nnrrncks.. ......................... .I 11.50 

Oswego ....................................... ! ........ 
South Cnnistoo.. ............................ .I.-.-... . 
l'nnncrsvillc ........................................ 
Wntervlcit Arsennl.. ............ ..........*..I. 10.30 

Chnrlotte.. .................................... 10.54 , North Carolinn. 

I Inches h. m. I 
'5 ................... 
16 I... ... ......I... ... 

15-16 I ............ i ...... 
15-16 !. ..... ......I.. .... 

9 ................... 
ag ................... 
8 2.00 I 30 8 

I 5  ................... 
I ....... 1.85 

....... 1.14 100 27 

IO .................. d 

....... 1.02 ; % % 

19 ..... .!. ........... 
29-30 

IO ...... .... 
IO 
6 I .  
27 

...... ........... 

....... 
. ......,... 

I8 .................. ... ..... 
...... 

...... ...... .... 
....... 

...... ...... 
11-12 ...... ...... ...... 
7-8' .................. 
7-8 2.60 I I 30 29 
29 ......!...... ...... 
26 .................. 
2 0 '  ...... I ............ 
1 1  ................. 

, (  

21 12.62 1 I45 Z1 

I .................. 
26 .................. 

26-27 .................. 
17 ................... 
17 ............. .I.. .... 

2 6 q !  ...... I ...... ...... .............. i 
I 

30 1 1.97 1 0  52 I i z  
Hntteras ..................................... I 11-91 1. .............. .:. .................. Do ............................................... : .............. 2.08 ; 0 34 

Lumberton.. ........................ ........e!. ....... 
Hwleigh ...................................... 10.44 
Wndesborough .............................. I..... ... 
Weldon ( 2 )  ................................... : 12 01 

Do .............................................. 
Do.. ..................................... I * * . * . * * (  

2.68 
5. I8  
3.00 
3.00 

3.20 
3.00 

28 ............ I...,.. 
g ......I ............ 

28-29 ........... ...I.. .... 
28 !. .. ...I.. .......... 
21 ......I............ 

29 .... ..: ............ 
I 

- '  
OhW. 

Akron ........ '1.92 1 I 00 29 

Sidney.. ............................................... 2. Go ......I ............ 
Ashhind.. ............................... ....... . 2.54 ! 30 .................... 
CollcgeIIill .................................. ;.... .................... 2.00 o0 28 
Hirnrn .............................. ..........'........ ........ I ........ I 1..33 I o 30 . 27 

................................................... 16-17 .................. Erio ' 1 3.13 I I Pennsylvania. 

Girnrdville,. 
>lyerstown. .............. 
h'inhet. 
, I  I'hilipsburgh.. 3.26 
1 uscurora.. 
Wollsborough ........................ 
Clinrleston .................................................. 

........ 
South Carolina. . 

I .................. 
21 .................. 
t .................. 
I I ...... ! ............ ................... .................. 

........ 1 1 . 1 2 i 1 0 0  27 



JUNE, 1889. 

Timmonsvi l le . .  ...................................... 
Tennessee. 

McKenzie ............................................ 
Memphis ..................................... 

Tarn. 
Belton ........................................ 

Do .............................................. 
Brownwood ......................................... 
Colufnhin Station .................................... College Ytntion... .:. 
Dallna(1) ............................................. 
Dill 1 ns (2 ) ............................................. 
Decntur ................................................ 
Duval ................................................. 
Fort Brown .......................................... 
Fort Clnrk ............................................ 
Houston ..................................... 
Lnmpnws .................................... 

Do ............................................... 
Longview. .................................... 

UO.. ........................................... 
Lulinfi ................................................ 
New rannbls ....................................... 
Rio Grnnde City. ...................................... 
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Verminl. 
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La., i n  1856; 29.56 a t  Fort Pike, La., in 1843; 29.35 a t  Fort 
Pierce, Fla., in 1853; 25.86 a t  Fernaudina, Fla., in 1864; 
26.69 a t  Cheneyville, La., i n  1886; 25.68 at  Fort Myers, Fla., 
in 1853 : 24.56 at  Fort Scott, Kaus., in 1845; 21.86 a t  Sylvan 
Park, Minn., in 1873 ; and 20.15 a t  Sing Sing, N. Y., in 1867. 
Exclusive of the instances cited, monthly precipitation to 
equal or exceed fifteen inches has been reported for six years 
in Florida and Iowa ; for four years in Louisiana and Missouri; 
for throe years in Georgia; for two years in Slabama, Illinois, 
Kansas, Nebraska, New York, Ohio, Tennesseo, and Texas, 
and for one year in Arkansaa, Indian Territory, Michigan, 
New Hampshire, Pennsylvania, South Carolina, and Virginia. 

Precipitation to equal or exceed 3.60 inches in twenty-four 
hours was reportod at  the greatest number of stations, fifteen, 
in Texas; a t  thirteen in Kansas and Louisiana; at  twelve in 
Mississippi ; at eleven in Florida; a t  from five to ten, inclusive, 
in Georgia, Indiana, Iowa, New York, North Carolina, and 
Pennsylvania; and in from one to four, inclusive, in Alabama, 
Arkansas, Dakota, Illinois, Indian Territory, Massachusetts, 
Michigan, Missouri, New Jersey, New Mexico, Ohio, South 
Carolina, Tennessee, Vermont, and Virginia. In  states lying 
east of the one-hundredth meridian, other than those named, 
and in the Rocky Mountain and plateau regions and on the 
Pacific coast no daily rainfall to equal or exceed 2.60 inches 
WAS reported, except a t  Los Lunas, N. Mex., where 2.62 incbes 
fell in one hour and forty-five minutes on the 21st. Among the 
heavier daily rainfalls !or the month mere: 5.90, a t  Cheneyville, 
La., on the 10th ; 5.27, a t  Merritt's Island, Fla., 23d; 4.75, a t  
Coventry, Vt., 9th; 4.26, a t  Lampasas, Tex., 12th; 4.26, a t  
Philo, Ill., and Diamond, Ga., 7th and 27th, respectively; and 
4.10 at  Ellis, Kans., 29th. A t  Marmaton, Kaiis., 6.60 inches 
fell on the 15th and 16th; a t  Tannersrille, N. Y., 6.00 inches, 
on the26th and 27th; and at  Wellsborough, Pa., 7.46 inches 
fell on May 31st and June 1st. At  Colon, United States of 
Colombia, a depth of 6.30 inches was reported on the  16th. 

Precipitation to equ:tl or exceed 2.50 inches in twenty-four 
hours in June has been reported most frequently in Missouri, 
wbere it has been noted for twenty-one years; in Texas for 
sixteen; in Florida and Kanaas for fifteen; in Illinois for 
fourteen ; in Dakota for thirteen ; in New York, Ohio, Min- 
nesota, and Nebraska for eleren; in South Carolina and 
Georgia for ten ; in Alabama, Arkansas, Connecticut, Indiana, 
Louisiana, Massachusetts, Michigsu, Mississippi, Nom Jersey, 
North Caroliaa, Pennsylvania, Tennessee, and Virginia for 
from five to nine, inclusive; in Colorado, Delawaro, Indian 
Territory, Kentucky, Maine, Montana, New Hampshire, Rhode 
Island, Vermont, and Wisconsin for from one to four years, 
inclusive. Daily rainfall to equal or exceed this amount has  
not been reported in the Rocky Mountain and plateau regions, 
or on the Pacific coast, except in Montana and Colorado. 
Among the heavier daily rainfalls reported for preceding years 
we: 22.27, a t  Alexandria, La., lGth, 1856; 10.70, at  Pensacola, 
Fla., 29th, 1887; 10.24 at  Fort Griffin, Tex., 21st, 1879; 9.70, 
&t Sour Lake, Tex., lSth, 1888; 8.76, a t  Clenr Creek, Nebr., 
lst, 1876; 7.50, a t  Nashua, Iowa, 14th, 1880; 7.40, a t  Little 
Rock, Ark., 25th, 1879; 7.39, at  Salisbiiry, N. C., loth, 1883; 
7.03, a t  Wilmington, N. C., 30th, 1876; 7.00, at Fort  McPber- 
son, Nebr., 26th, 1868; and Columbia, Tex., 17th, 1888. Ex- 
clusive of the instances named, daily rainfall to equal or exceed ' 
five inches has been reported in Alabania in 1888, in Arkansas 
sncl Ohio in 1857, in Dakota, Iowa, and Massachusetts in 2876, 
in Florida in 1879, in Illinois in 1874 and 1888, in Kansas in 
1876 and 1878, in Eentncky and Louisiana in 1878, in Missis- 
sippi in 1886, in Missouri in 1848, in North Carolina in 1876 and 
1886, in South Carolina in 1885, and in Texasin 1878and 1884. 

Rainfall to equal or exceed one inch an hour occurred on 
three dates in Dakota, Georgia, Kentucky, Texas, and Ohio; 
m two dates in Illinois, North Carolina, and Iowa; and on 
)ne date in Alabama, Arkansas, Florida, Eansas, Louisiana, 
Massachusetts. Mississippi, Missouri, New Mexico, South Caro- 
lina, and Tennessee. In  the Rocky Mountain and plateau 
regions (except in New Mexico), on tho Pacific coast, and in 
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the Lake region, middle Atlantic states, and New England, 
except in Massachusetts, rainfa,ll to equal or exceed one inch 
an hour has not been reported. Among the heavier rainfalls 
reported for one hour or less are: 1.75 in twenty minutes, at 
Clarinda, Iowa, on the 20th; 2.00 in thirty minutes, at Dia- 
mond, Ga., 21st; 1.59 in thirty minutes, at Louisville, Miss., 
17th ; 2.08 in thirty-four minutes, a t  Charlotte, X. C., 30th ; 
and 3.00 in one hour, a t  Merritt's Island, Fla., 23d. I n  June 
of preceding years rainfalls to equal or exceed this nniount in 
the period given hare been most frequently reported in Ean- 
6as,where they have been noted for eighteen years ; in Georgia, 
Missouri, and Texas for thirteen years ; iu Nebraska for twelve 
years ; in  Illinois, Iowa, and Michigan. for eleven years; in 
Dakota, Florida, Indiana, Louisiana, Minnesota, North Caro- 
lina, Ohio, Pennsylvania, South Carolina, Tennessee, and Vir- 
ginia for from five to ten years, inclusive; and in Alabama, 
Arizona, Arkansas, Colorado, Connecticut, Indian Territory, 
Maine, Maryland, Massachusetts, Mississippi, Montana, New 
Hampshire, New Jersey, New Mexico, New York, West Vir- 
ginia, Wisconsin, and Wyoming for from one to four years, 
inclusive. In  the middle and northern plateau regions and on 
the Pacific coast no minfalls to equal or exceed one inch in 
one hour have been reported for June for preceding years. 
Among the heavier rainfalls reported for 0110 hour or less in 
June are : 0.30 in three minufes, 5th, 1885; 0.44 in five min- 
utes, 6th, 1883; and 0.50 in ten minutes, 29th, 1882, at New 
York City. 0.37 in five minutes, at Augusta, Ga., 27th, 1888. 
1.19 in thirteen minutes, at Anna, Ill., 20th, 1878. For fifteen 
minute periods: 1.45, at Southington, Corm., 29th, 1879; 1.56, 
at Fort Randall, Dak., 28th, 1873; 1.75, a t  Portsmouth, Ohio, 
22d, 1851; and 2.02, at Erie, Pa., 17th, 1886. 1.02 in twenty 
minutes, at Lynchburgh, Va., 16th, 1879. 1.20 in twenty-five 
minutes, at Indianapolis, Ind., 4th, 1885. For thirty minute 
periods: 2.02, at Denmark, Iowa, 25th, 1879; 2.00, at Boston, 
Mass., 29th 1879; 2.00, at Alpena, Mich.,24th,1880; 2.00, at 
Galveston, bex., 17th, 1888; 1.84, at Missoula, Mont., 13th, 
1876 ; and 2.00, at Keeswick, Va., 3d, 1881. 3.03 in thirty-five 
minutes, at Clear Creek, Nebr., 25th, 1882. 1.81 in thirty-one 
minutes, at Jacksonville, Fla., 2Gth, 1875; and 3.24 in forty- 
five minutes, at Dodge City, Ka,ns., 19th, 1888. 

MAXIBflJM RAINFALLS I N  ONE HOUR OR LESS. 
The following is a record of the heaviest rainfalls during 

June, 1889, for periods of five and ten minutes, and one hour, 
a s  reported by regular stations of the Signal Service fur- 
nished with solf-registering gauges : 

Maximum fall in- E k r j  I 

I zz 
I ! 

1 --- 
.- * .- Station. 

I Date. tomin. Dnte. I hour.: Dnto. 2 2 E 

I Inch. Inch. : Inch. 

z Inin* i 
-- 

Boston, Maas .................. 5 i 0.25 
Cincinnati. Ohio ............... 
Chicago, I11 .................... 
Detroit, Mich .................. 

................. 

.............. 
Washington, D. C .............. 

'Only 0.03 foll during the month. t Self-register out of order. 

This table shows that the greatest rat,e per minute of pro- 
cipitation for a five minute period was .OS of an inch at Sa- 
vannah, Qa., on t h e  9th and 27th. The rate per minute for 
this period at the other stations given was, .06 at Detroit, 
Mich., on the 16th; .05 at Jupiter, Fla., and New York City 
on the 13th and 17th, respectively; .04 at Washington, D. C., 
on the loth, and .03 at Boston, Mass., and Cincinuati, Ohio, 
on the 6th and 15th, respectively. A t  Savannah, Qa., a rate 
of .OG5 of an inch per minute was lnaiiitsined for ten minutes 
on the 27th, and .03 to .04 of an inch per minute fell for ten 
minute periods at Cincinnat,i, Ohio, Detroit, Mich., Jupiter, 

Fla., New York City, and Washington, D. C., 011 the 15th, 
16th, 17tli, and loth,  respectively. savannah, Ga., with a 
record of 1.35 inch in one hour. 011 the 27th is the only station 
furnished with a self-registerlug gauge reporting rainfiill to 
equal or exceed one inch an hour. 

The following snowfalls have been reported for June, 1889 : 
Georgetown, Colo., 8.5; Ureckenridgo, Colo., 6.0; Summit, 
Cal., 3.0; Alma, Colo., 0.5; Virginia City, Mont., and Chey- 
enne, Wyo., trace. 

Laramie City, Albany COS, W P . ,  13th: snow fell all night 
and continued into the forelloon. Between Lookout, this 
county, and Ramlins, Carbon CO., nearly two feet of snow fell 
on the level. The snowfall in t h e  mouufains was very heavy. 
A snow storm so late in the SeaSon has not occurred in this 
section for many years.-NortlLwestern Live Stock Journal, 
Cheyenne, Wyo., Jicne 14. 

SNOW. 

HAIL. 

Descriptious of the more Severe hail-storms of the month are 
given uuder "Local storms." Hail was reported during the 
month as follows : 

lst, Colo.,Pa.,Vt. 2d, Kans.7 Nebr., Tex. 3d, Ariz., Kans., 
S. C., Tenn., Tex. 4th, 111, La., Mo., Ner., N. Mex., N. Y. 
5th, Ga., Mass., Nev., TeX. 6th, Iowa, Kans., Nebr., Ner.  
7th, Ill., Iowa, Kans., Nebr. gth, Ark., Colo., Ill., Eans., La,., 
Mo., Tex. 9th, Mo., N. Y.7 bVY0. loth, Me., Nebr., N. T. 
l l t h ,  Ala., Ill., N. Mex., Tenus 12th, Nev., Tenn. 13th, 
Minn., Mo., Nev., Ohio. 1 4 t h  Kans., N. Y., Tenn., Wis. 
lBth, Il l . ,  Eans., Md., N. pat., Tenn. lGth, Ky. N. Y. 
17th, Dak., Ea.ns., N. J., ? Y e  18th, Ey. 19th, Ind., Ky., 
La.,Tenu. 20th, Ill., Mo. 21% N. Y., Utah. 22d, Pa. 23d, 
Colo., Kans. 24th, Nebr. 25t11, Dak., Kans., Minn., No. 
26th, Iowa, Kans., Minn., 810. 27th, Iowa, 5. C.,Tenn. 28th, 
Ind., Mass., Ohio. 29th, KmS. 
THE FLOODS I N  THE YIDDLE ATLANTIC STATES FROM MAY 

31 TO JUNE 3, 1889. 
These floods, which were P b a b l y , t h e  most destructive oc- 

curring within the United States of which we have record, 
originated within the limits O t  a barometric disturbance which 
had its origin to the west Of the Mississippi. From the regu- 
lar telegraphic reports of the Signal Service this storm has 
been traced from the central R0ck.V Mouutain region to the 
Ohio Valley, mhero the disturbance divided on May 30th, the 
principal area of low pressure. PaSSiW northward over the Lake 
region, while a secondary disturbance passed eastward over 
t h e  Alleghanies in Virginia where I t  rpmained until the even- 
ing of the 31st. The unusua! ell!WY Of this storm, dereloped in 
i ts  adrance over the MississlPPl Valley, gave indications that 
the attending gales mould extend from the Gulf coast north- 
ward to Lake Superior and aloW the Atlantic coast, and warn- 
ings had been previously issued bY this service announcing the 
approach of these dangerous ~ i n d s .  On tho morning of May 
30th, when the dieturbance mag central in the Ohio Valley, the 
forecast was issued b3 this Serylce announcing that severe local 
storms would occur in the mlddl? and south Atlantic states 
and the Ohio Valley in the follo!vlng twentyfour hours. The 
development of the secondary disturbance over Virginia, and 
its slow movement to the enstward, was attended by coudi- 
tions favorable to continued heavy rains. 

The distribution of pressure Over tho Atlantic Oceau betmeeu 
the twenty-fifth and fiftieth Parallels was such as to occasion 
south to east winds along and off the coasts of the niiddlo and 
south Atlantic states, where the normal wind-directions are 
from south to west. The pressure averaged considerably above 
the normal for h a y  30th, 31% and Juno.Ist, from &he Azores 
westward to the New England coast and the Canadian Mari- 
time provinces, the greatest average cepartures above the nor- 
mal for the three days b a n g  dmwn in an area extonding from 
Nova Scotia southeast war^ to about the thirtieth parallel, 
where they exceeded .30 of an inch. On the afternoon of 
the 31st the following annouucement was made in the offl- 

\ 
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Johnstown nnii Millville ........................................ 
Peniis lvnnin Rnilrond .................................................... 
Cnmbrin ......................................................... 
Woodvnlo ....................................................... 
Kornvillo ........................................................ 
hlinornl Point 
Uinersvillo.. .................................................... 
Morrcllvillo 
3horidnri and Cooparsdido. ...................................... 

F m n k r m  and Enst Con~fnuugli.. ................................ 

................................................... 
..................................................... 
...................................................... Told 

-_- - - __ - - - 
cia1 forecast of this service based upon the 8 1). m. report 
“ For eastern New York, eastern Pennsylvania, New Jersey 
and Delaware, threatening weather and rain ; cooler; south 
easterly winds; destructive floods in the rivers of the At  
lantic states, For Maryland and Virginia, rain, followed bj  
clearing weather j variable wiuds ; cooler; destructive floods 
in the rivers of the middle Atlantic states.” These announce 
ments were made in advance of the destructive floods, which 
Were wholly due to the heavy rainfall in  tlro river-sheds east ol 
the Alleghauies ; the warniug being generally twenty-four hours 
or more before the occurrence of actual damage. Although 
the flood at  Johnstown was most destructire, both as to lifc 
and property, i t  will be seen from the report of Professor Rus 
sell in the May REVIEW that probably not more than & ol‘the 
Water that mas in this flood c a m  from the lieavy niiiis, but 
baa chiefly due to the breaking of the dam and tho overflow ol 
the waters of the reservoir. 

Chart v which also accompanies his report exhibits the regioii 
Visited by these floods, and shows the accuracy of the timely 
Warning issued by this sorvice, which warning, widely rlis. 
tributed through tlie associated press and by specid telegrams. 
resulted in tho saving of a largo amount of property, but Iiad 
full advantage been taken of the forecasts tho loss of property 
Would have been much less. The- flooded district extended 
from southern Virginia to central New York. 

Referring to the flood in W,whiiigton, Mr. Charles Wlieatley: 
of Wheatley & Bros., lumber yard, states : “ Whcn we were 
Warned by tho Signal Office we put a force of men to work at 
Once aird secured everything by Itenvy ropes and other ways, 
aud I find that we have scarcely lost anything.” Many others 
tool< advantage of the warnings which mere published in the 
city papers and thereby prevented loss of property. 

A detailed statement of the enortnous loss of life and prop- 
erty in the flooded districts would require more space than is 
available in this publication. 

The following reports, received from observers in tho flooded 
region, indicate i ts  extent ,and unusual severity: ‘( Wnshington, D. C. : The waters of the Potomacrose higher 
tJui,e 2d) than ever bofore known. At  about noon the water 
had risen until the tide-gauges were hidden, aud was fully 
three feet, above the 1877 flood mark, and that was fully eleven 
feet above spriug-tide high water. The streets and reserva- 
tions on tho lower levels in the centre of the city and all the 
Wharves and streets along the river front were under water. 
Toward evening the water began to recede, and ou the morn- 
ing of the 3d the city had resumed something of it8 nsual as- 
pect. The flood caused great damage along the rivor front 
and on Rock Creek; the harbor improvements were injured 
?Ud two spans of the Long Bridge mere swept away. Serious, 
If not irreparable, damage was caused aloug the length of the 
Chesapeake and Ohio Canal, which mas rendered entireIy un- 
navigable throughout its entire length. Itailroad communica- 
tion with the soutli and west was cut 08 for two days. Con- 
siderable damage was caused to the machinery plants and 
material in the Navy Yard.” 
“ Lynchburgh, Va., 1st : in consequence of high mater pro- 

duced by the heavy rains during the la&t throe days, north- 
west of here as me11 as in the inimediate viciiiity of this  city, 
nearly all the iudustrial establishments suspended operation 
last night. The flood in James River IS unprecedented in 
height and volume since the great flood Of‘ 1870. All the 
bridges a t  this place have been swept away and the amount of 
damage done is very large.” 

“Harrisburg, Pa., 1st : tho disastrous rain which prevailed 
throughout yesterday and last night euded at4.40 a. m. to-day, 
3-12 inches falling during the night. River rising rapidly, all 
bfidges declared unsafe, travel suspondod, and all the lower 
districts of the city are under water, reaching the second 
‘topies of the houses in many places. Losses in this city will 
amount to at  least $1,000,000. All manufactories have stopped 
ol’?rationa, and the irou works are under water. The extreme 
belght of the  mater in the Susquelianna Rirer was reached at  

Life. I Property. 
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9 p. m., rising in all 27.01 feet, 21.G iiichos higher than tbe great 
flood of 1865, which was the highest point ever known here.” ‘( Lewisburgh? Pa.? 3d : tho water in the west branch of the 
Susquehanna River is four feet above high-water mark of tlie 
great flood of 1855. Erery bridge on the Susquehanua River 
from Sunbury, Northnmberland Co., to Clearfield, Clearfield 
Co., has been swept away. A t  Williamsport, Lycoming CO., 
from fifty to eighty persons were standing on tlte bridge a t  
Market street, which spans the Susquehanna River, when i t  
gave away, plunging t h e  people into the water. At  Milton, 
Northumberland Co., tho mater stood fire feet high in the 
streets. At  this place five spans of the railroad bridge mere 
swc?pt away. Tlie gas works, water works, and mills mere 
flooded. The loss will reach $75,000. Erery town along tlie 
west branch of the Susquehanna River is isolated from every 
other town and communication is difficult, and between some 
places impossible.”-New York I’ribune, June 4. 
“ Elmira, Chemung Co., N. Y.: tho water during tho night 

of t h e  1st-2d wa8 from 12 to 18 inches higher t h a n  ever before 
lrnown. The Erie railway bridge was anchored iu its place by 
two trains of loaded freight cam. The water rose to the cars, 
which, wit11 tlie bridge, ‘acted as a dam and forced the mater 
back through the city, on the  north side of the Chemiing 
River, where the yrineipsl business houses are located. The 
mater covered tho streets to a depth of two or three feat, and the 
basements of tlie stores were quickly flooded, causing thous- 
ands of dollars damage.”-The Oeinego, X. Y., Palladium, June 3. 

6‘ Charleston, Kanawha Co., W. Va., 1st: the Big Kanawha 
River is dangerously high, and this place is in duuger o f  
being submerged. The Chesapeake and Ohio railroad bridge 
has heen swept away. Tyrone, Blair Co., Pa., 1st’ : the Juuiata 
ltiver has overflowed its banks a t  this place and flooded the 
southern portion of the city, causing great dnmage.”-The 
Oswego, N. Y., Palladium, June 1. 

I t  hm been estimated that the loss of life and property in 
the string of communities in the direct path of the Johnstown 
flood is about as follows: 
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As this saturated condition reached the higher ridges of thc 
Alleghanies on this day, i t  dereloped the most excessire rain 
fall of the century for so largo an area, depositing a uniforir 
sheet of from 6 to 8 inches of rainfall during a continuousstorn 
of from twenty-!our to fifty-six hours duration. The greates 
profusion was on May 31st and during the nights of May 30th- 
31st on the western border, and May 31st and June 1st on tht 
eastern border. And this rainfall was in sheets or masses rathei 
than in drops, being described a s  '' cloud-bursts " by several ob 
servers and many local journals, a characteristic observed a1 
Johnstown and Harrisburg alike, a8 also at places far south ir 
Virginia and north as far as Smethport, McKean Co., Pa. 

The winds were also peculiar, being light and unimportanl 
on the first day (30th May), although geuerally from the south 
southeast, or east. In  all tho mountain districts the wind con 
tinued light and almost fallingoff to calm at the close of tho rair 
on the night of the 31st; but over all the southern and easterr 
areas affected by the storm, the southeast winds blew a galc 
from the first to the last;  a large area over which uo rain fell 
in  southeastern Penusylvania, Delaware, and New Jersey, hav 
ing a southeast gale of twenty to forty miles an hour, and ex 
periencing losses from this gale alone. 

On the southern and eastern border the temperature was verj 
high and there were many local storms of violence, especial13 
in Virginia and Maryland. These were partially developed 
cyclones, but not as complete as those developed on tho south 
east line of the general storm of January 8-9th, last. The uppei 
current or cloud mass in this case Rhowed the most watery den 
s i ts  from the first, and moved at a slow but uniform rate from a 
few points south ofwest, wasting as it passed emtward and at nc 
time mingled with thescudborne on thesoutheast wind beneath 

It was quite remarkable that  after the .very heavy rainfall, 
usually an inch an hour for many succfssive hours, the wind 
fell off to a calm, and only a slight cooling and very light west 
wind followed the rain. It is also remarkable that a very small 
barometric movement attended the storm at the stations where 
barometers were kept, ns unfortunately the interior stations 01 
the State Weather Service were not supplied with barometers, 
A t  Pittsburgh the fall was about one-fourth of an inch only; 
also at Erie, a t  Harrisburg, and a t  Philadelphia. The press- 
ure remained little below 30.00 inches ,throughout, and was 
scarcely affected by the southeast gales In southern and east- 
ern Pennsylvania. There may have been barometric changes 
in the central area, having eight inches of rainfall, but there 
were no instruments there to record them. Further examina- 
tion will be made to obtain an explan?tion of this anomaly. 

The following events are condensed !rom.all available sources 
for each successive day of the storm in this latitude : 

May 30th : in some parts of western Pennsylvania and West 
Virginia the local disturbances mere In the form of severe and 
even violent showers ou this day. A southeast wind began in 
the early morning of May 30th at all the stations of the State 
Weather Service-at New Castle, Mercersburgh (Thiel College), 
Indiana, Uniontown, and probably a t  Erie and Pittsburgh, 
not reporting on this point to the state service. Each station 
reported the threatening weather, and at Indiana there was 
rain on the 29th (1.2 inch) aud on the 30th a fall o f 2  inches. 
At Pittsburgh 1.6 inch, and at Johustown 2.4 inches, were 
reported by an observer on the night of the 30th and morning 
of the 31st. At Somerset, 2,250 feet elevation, rain fell heavily 
during the evening and night of the 30th. At the stations next 
east ward, Char1 esvi He, Holl i cl aysburgh , McConnellsburg h, au d 
Huntingdon, thesame southeast or southerly winds prevailedon 
the 30th, with a temperature of 70' over, and rains at inter- 
vals after 4 p. m. In  all Maryland, Virginia, and central Penn- 
sylvania the day was hot, sultry, and threatening, with often OC- 
curring showers late in the afternoon, but otherwise favorable 
for the exercises of Decoratiou Day. This occasiou axed the 
time of rain beginning a t  nearly all t h e  towns in the southern 
couuties. I n  the northern and northwestern counties the rain- 
fall was less, although generally threatening late in the day. 
The floods did not extend beyond Clarion in that direction. 

I n  Clearfield, McKean, and pottercounties, however, the force 
01' the storm was felt, beginning a t  Grampian Hills, Clearfield 
Co., a t  4.30 p. m., aud falling ver? heavily throughout tho night; 
six inches in the seven hours after 12 p. ni., as reported by tbe 
station obserrer there. At Emporium, Cameron Co., rain of 
two and a half inches after 9 P. m., and a t  Itimersburgh, Clar- 
ion Co., an equally marked flood. Evidently the entire l ine 
from southwest to northeast on the western heights o f the  Al- 
leglianies had a flooding rain on the night of May 30th aud 
morning of 31st. The west brauch of t h e  Susquehanna then 
got its first floods, the rain aPParei!tly falling equally over the 
southern and th.e northern tributaries of the west branch. 

It is quite important to note this uniform development of 
tlireateniug weather with southeast winds and heavy rain a t  
nightfall along this extended h e  northward and also south- 
ward to the sources of the James River in Virginia. And this 
was everywhere attended ~ t h  8 derelopment of high tempera- 
ture uot derived from the west. 

May 31st: this day mas marked by the most excessive and 
flooding rains all over the central counties of Pennsylvania. 
There is scarcely an exception to the unifbrmity of these con- 
ditions, and no material ChaWe.even in the minds, as the fol- 
lowing tabulated statements ~ 1 1  show. The rainfalls were 
frequently described as " cloudbursts," aud similarly expres- 
sive terms are found in the Publjshed reports. The duration 
of the  rain is usually given thlrty-six hours. In  the western 
and central parts of the sta.te I t  ceased at 8 to 9 p. m. of the 
31st, but in the eastern portions Of the flooded counties i t  con- 
tinued through the night to mme early hour on June 1st. 

There was no record of. the quantity falling on the moun- 
tains proper, but all the lndlcatlons point to a total on the 
more elevated surfaces of a t  least 8 inches, probably 10 inches 
on the ridges themselves. Over the whole area west of Har- 
risburg and from the state 0: the south to McKean county 
on the uorth, tho average fall Of 8 Inches gives, by a rough 
calculation, 480,000 tons to the square mile. Assuming this 
area to be approximntelS 60 by 200 miles, or 12,000 square 
miles, the total quantity would be 6,760,000,000 tons. 

A violent gale from southeast prevailed over most of the 
surface of New. Jersey during the entire day (May 31st), but 
there mas rery little rain, except UPon the mountains of the 
northwestern part of that  state. This gale alone i s  reported to 
have destroyed much property. It Wac also felt in most parts 
of Delaware and on the Coast. 

The following are the reported hours of beginning and end- 
iug of the heavier rainfalls, reported chiefly a t  the stations, 
of the Pennsylvania Weather Service : 

- 
I Begnn. I Ended. I Durntion. Ytnte nnd stution. 

I I 

Wevt Virginia. ~ EOUTS. ...................... ... Charleston... T]lursdRYi 12 m... . '  Friday, I I  p . n i . .  36 .......................... 8. In. .  .. . j  Snturdny, I n. m..  . 
hlnrtinsburKli.. ..................... Picclinont 

a . m . . .  . .i Friday. ......... .: - 
Frederickshurgh Io p.n:..i Snturdny,yn. 111.. . 34 ................... i Virginin. 

Ihnmulvanin. 
.. I ................................ I O  p . m . .  ? Eric. 

Newcnstle 
Uniontown 
Pittsburgh. 

~" - 

.......................... ......................... 3 P . m .  ..I Fridny,7.30p.m..  
8 . 3 0 ~ .  m .  I 1' 3.3on. In. .  .! I2 ......................... 7 ! 

Columbus ( Wnrren 1 . .  .............. 'rllursdnY, 10 P. m. . l  ? 

Altoonn. . . .  ........................ 
Chambcrshurgh .................... 
Huntingdon ........................ 
Bendcriiville.. ...................... 
Gettysliurgh ........................ 
York City ........................... 
Uellefonte .......................... 
Lcwistown ......................... 
3iglcrville 0 . .  ....................... 
Ycayrstowii * ...................... 
\Vi1 inniuport ....................... 
Rnlston i north of Willinmuport). .. 
iluncie (enst of Willinmuport) ..... 
Emporium (Ctrmcron.. ............. 

New York. 
3uffulo t ............................ 

.......................... Johnstown ? 

McConnelleburgh. .................. 
Bedford.. 

3omerset . .  ........ I. ......... I.. ................. .: 
P. m.. .I Fridny, rz m . .  .... i 

T I  ........................... ... " 3p.111 
3 p. m . . . ~  
2 D. 111..  .: Snturdny,3n. m . .  . I 

'I z n  . i n . . . !  
? 
? I 

Bnturdny,5n.m ... ! 
7 I 

33 

36 
36 

:: 
3' 

'I Bp.in..:..  24 
/ 

t 1.3 inch, rgnmo vicinity. 

. - .  .. 4 p . m  ...; 
'I 3.3op.m.i '' 3 p . n i . . :  . 5P.rII...l  7 p.1n ... .. 4p.111. .. .. s p  . m . . . ,  
I' gp .nr . . :  

Fridny, I n. m ...... .. 3 u . m  ...... 
l'hursdny,5p. m... 

.. 3 p . m  ...I 

' 6  8 p . m  ... l 

Saturday, 2 n. i n . .  . 
* I  . I u  . m . . . l  

1 
Snturdny, 12 i n . .  .. 

" ip.111 ... 
Fridny, 11.20 p. 111. '  


